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Summary

The effect.of het water preeatment of irshell pecans on physicochemical properties, consumer
acceptance‘and purchase intent of dehulled and roasted kernedsakzsted. Irshell pecans

were first subjected to hot water at 70, 80 and 90°C for 8.6, 6.6 and 4.6 min, respectively and
kernels were later dry roasted at 46Gor 10 min. The physicochemical properties of hot water
treated and untreated nuts, befarel after roasting were determined. Furthermore, consumer
acceptancesand purchase intent of the roasted kernels were determined. Hot water treatment,
alone, and subsequent roasting had minimal effect on pecans’ physicochemical goperti
Consumers, liked R<0.05) colour and aroma of treated pecans. No effee0.05) of pre
treatment-was observed on acceptability of other sensory attributes. Safety claim increased
treated pecans’ overall liking; however, it decreased purchase intent. Hot water treatwedt sho
promise as a postarvest microbial intervention strategy without affecting ghgsicochemical

propertiesandiconsumer acceptability.
Introduction

Pecans are commercially important nut crop in the U.S.A and are one of the voasedatree

nuts, worldwide. Usuallypecans weresold as whole, pieces, meal or most often used as an
ingredient in desserts, i@eam or candies (Lombardiet al., 2008). Pecans aeaich source of
nutrients andseveral antioxidants due to the presence of phenolic compounds, condensed tannins
and hydrolysable tanning-loresCordovaet al, 2017) These properties are effective against
various diseaseBeuchat& Pegg, 2013; Santerrd994b)and help lower the frequency of
several chronic diseases like cancer, Alzheimer's disease, Parkinson’s disease and other
degenerative diseaséblertensTalcott & Percival, 2005; Tanet al, 2006). Also, the high

This article is protected by copyright. All rights reserved


mailto:acadhikari@agcenter.lsu.edu�

52
53

54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

71
72
73
74
75
76
77
78
79
80
81

amount of monounsaturated fatty acid in pecans playsnaortantrole in lowering the LDL
cholesterol and miniraing the risk of heart disea¢gRajaramet al, 2001)

On the other hand, pecans che susceptible to pre and pbstrvest microbial
contamination(Beuchat & Pegg, 2013hat can lead to foedorne illnesses. During pre and
postharvest operations, pecans may come in contact with orchard floors, soil, water, food
contact surfaces among others potentially exposing the nut surfaces to micookaahination
(Isaacset al, 2005).In the past few years various tree nuts including pecans, mixed nuts as well
as peanutsrhave repeatedly been associated with recalls and outbreaks due to contamination with
food-borne"spathogens such aSalmonella Escherichia coli O157:H7 and Listeria
monocytogenef&hanget al, 2017).Postharvest treatment of ishell pecans should include a
step to mitigate the risk associated with -pagvest microbial contamination. Hot water
conditioning.is<one of the pekarvest processing steps of pectrat aid in kernel separation,
minimise kernel breakage and increase the shelling efficiency as well as aid in decontamination
of pecangBeuchat & Pegg, 2013ptudies indicated that pteeatment of pecan with hot water
may significantly reduce the microbial food safety risissociated wittSalmonella enterica
(Beuchat,&.Mann, 201). Our previous studghowedthat the hot water treatment ofshell
pecans at 70°Cifor 8.6 min, or 80°C for 6.0 min, or 90°C for 4.6 min can be used successfully to
achieve a'minimum of-g reduction of various bacterial pathogens of pubé&alth concern

such asSalmonella enterica, E. cdd157:H7 and.isteria monocytogend&harelet al, 2018)

Nevertheless, heat treatment can also affect the quality of treated food. Blanching and
roasting can.bring significant changes in colour, flavour and texture oivhetg,blanchingcan
lead to softening of nut texture while roasting can change the flavour and skin (Ekakash,
2013) A study by ForbusindSenter (1976) found that whenshell pecans were steam treated
at 100°C for .3 min the kernels appeared darker in colour and gained slightly cooked flavour
our knowledge, the quality and consumer acceptability of pecan kernels from the hot water
treated inshell” pecans have not been demonstrated; which is very critical for practical
implementation. Thus, the main objectives of this studgreto: i) determine the effect of hot
water pretreatment(Kharel et al, 2018)and roasting on the physiolemical properties of
pecan kernels ii) evaluate consumer acceptability and purchase intent of hopnedteatd
androasted pecans
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Materials and methods
Selection of pecans

Raw inshell pecans Garya illinoinensis)of Sumner variety harvested during September
October season of 20417 were obtained from Little Eva Pecan Company LLC, Cloutierville,
Louisiang USA/ The pecans were contained in a polypropylene mesh bags and storedtat 4°C,

maintain thequalityfor approximately a month, until further use.
Hot water treatment of pecans

A 2 kg of .undamaged ishell pecans were weighed using a calibrated balance (PGS001
Mettler Toledos Columbus, OH). A skilleBGL40TR, Cleveland Range, Cleveland, Ohio, YSA

with dimensions 85 x 65 x 23 érl x b x h) containing water at a depth of 10 cm was heated up

to either 70, 80, or 90+2°C. Theshell pecans were placed in stainless steel strainers (34 x 23 x
10.5 cnj) and then dipped in the hot water maintained at 70, 80, and 90°C for 8.6, 6.6 and 4.6
min, respectively. The temperature of skillet surface, hot water and the surface of the nuts were
continuously “measured using a data logger (SDL200, ExTech, Nashuattdehed with K

type thermocouples. The tintemperature combinations were selected based on calculated D
values to.achieve-lbg reductions of bacterial pathogens (Khatehl, 2018).

Roasting of pecans

The hot watertreated-shell pecans were placed metal trays (65 x 45 énand air dried to

room temperature (21°C) for 1 h. After that, the pecans weigheléed using nut crackers
without damaging the kernels and dry roasted. A mini rotating rack convection oven (OV310E,
Baxter Model, Orting, WAUSA) was preheated to 160+3°C and the trays containing shelled
pecans wereut in the oven for 10 min at 160°C. This roasting condition mimics the dry roasting
conditions at pecan industry anésselected based on one of the treatment combinations used
in the study.for hot air roasting of pecans (Beuchat & Mann, [20The pecan kernels treated

with hot water at 70, 80 and 90°C were labelled as T1, T2, and T3, respectively; and, the
subsequently roasted pecan kernels were labelled as RT1, RT2 and RT3. Total teatdiffe
control groups viz., raw pecans (C1) and rawapscdirectly roasted (RC1) were also included

for comparison. The treated and control pecan kernels were vacuum packethlirsed poly
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food bags(S-6177, Uline, Atlanta, Georgia, USAlsing a vacuum sealer (UV550, Koch, MO,
USA). The bags were then starat 4°C for approximately 3 days before further analysis.

Analysis of physicechemical properties

Physicoehemical properties of all the pecan samples, i.e. raw (C1), hot wated t(€ateT2,

T3) and subsequently roasted (RC1, RT1, RT2, RT3) pecaelkevere measured. Pecans (25

g) were"ground using a magic bullet blender (Magic bullet, Los Angeles, CA) ti8Ahe
analysis of'moisture and water activity. Moisture content was measured in triplicate by thermo
gravimetric method using a moisture arsalr (MJ33, Mettler Toledo, Switzerland) and the water
activity was imeasured in triplicate at 25°C using Novasina Labtouch water activity meter
(Neutec Group‘inc, NY, USA).

For..colour measurement, 3 pecan halves were placed on the top port of the
spectrophotometer (CM Konica Minolta, Inc., NJ, USA) and the L* (O=black and 100=white),
a*(+a*= redness;a*=greenness), b*(+b%xyellow, -b* =blue) were measured. Readings were
taken in triplicates for each sample where samples were rotated at ~90° on the top port after each
reading..The.chroma (&#b*%)*2 and hue angles (tdr(b*/a*) were calculated. To evaluate the
overall colour difference between a sample and the reference, total colour difference (AE) was

calculatedwusing the following equation (Caivano, 2012),

AE* = /(AL*? + Aa*? + Ab*?)
Where, AL = (Ll*-Lo*); Aa*=(a1*-ao*); and Ab*=(b1*-bo*)

Total colour difference has been used as a tool to assess colour difference between test
and the reference sample. The following scale was usedliate the colour difference: AE =0-
0.5, trace leveldifference; AE =0.5-1.5, slight difference; AE =1.5-3.0, noticeable difference;
AE =3.0-6:05appreciable difference; AE =6.0-12.0, large difference; and AE >12.0, very
obvious difference (Chen & Mujundar, 2008).

The texture of pecan samples was analysed using a texture analys€r @ds Texture
Analyzer, Texture Technologies Corp, NY, USA) with a sharp blade probe (HDRIB®yihg
the protocol by Leend Resurreccion (2006) for roasted peanuts. blagle was lowered with

cross head speed of 250 mm/min and 20 mm distance from the pl&dfounacross the kernel
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line. The peak force (N) required byeak the pecan kernel before the cross head dremwvay
from the platform was recorded as Hardness. The mean value of twenty measurements was

reported as hardness (N).
Microbiological‘analysis

Prior to consumer study, aerobic plate count and yeast aolll mount on the roasted pecan
kernels(fe17and RT1, RT2 and RT3) were determined in duplicates using' BMdtrifilms
(BM™ Ppetrifilms™, St. Paul, MN) by following manufacturer's instructions. Experiment was

performed in duplicates. No growth was observed in the samples.
Consumer liking and purchase inent

The sensory study was approved by the LSU Institutional Review Board with thex&Ripte
number of HE 18. Consumer test was conducted with 112 panellists (47.3% male and 52.7%
female) who were faculty, staff and students at Louisiana State Unyyd3aiion Rouge, LA,

USA. Sensery-booths illuminated with cool, natural, fluorescent lights were asexrisory
evaluationsand’ questionnaires were developed through Compusense(@diwpusense Inc.,
Guelph,"Canada) software. Consumers readetextronically signed a consent form [screening
criteria ineluding not allergic to pecans and unsalted crackers]. Samples, codeddigth 3
random number, were presented using a randomised complete block design in which ea
consumeriwas presented with four pecan samples in 2 0z serving size cups in a counterbalanced
protocol sesasyto minimise psychological biasness on the order of sample picasenka four
pecan samples presented were roasted raw pecans (control RC1) and roasted peeatsdpre

with hot water at three respective thteenperature combination, i.e., RT1, RT2 and RT3.

Consumers were instructed to evaluate the acceptability of 5 attributes namely,
appearance /colour, aroma, texture (crunchiness), flavour and overall likimy aiS-point
hedonic scale ttlislike extremely, 5=neither like nor dislike, 9=like extremely). Immediately
following“the acceptability test, a purchase intent question was asked using a binomial (yes/no)

scale.

Consumers were then informed for each sampleveinat had been processed with hot

water prior to roasting for safety of pecans. The claim displayed for hot water treated sample was

This article is protected by copyright. All rights reserved



165 “The shells of these pecans were treated with hot water making them safer for camsumpt

166  whereas, for the control sampleas ‘The shells of these pecans were not treated with hot

167  water”. Consequently, they were again asked to evaluate each sample on their overalhtiking a

168  purchase intent. Unsalted plain crackers and water were provided to cleanse the palate between

169 sample.
170  Statistical analysis

171  The mean-differences of physicochemical properties and consumer liking were evaluated using
172  analysis of variance (ANOVA) followed by Tukey’'s adjustment test dost hocmultiple

173  comparisonsSignificant differences in the purchasgent (%) under different treatments was

174 analysed ‘wsing Cochran’s Q tesficNemar’s test was carried out to analyse significant
175 difference in the percentage change in purchase intent befordtadteafety claimAll the

176  values were_considered significantly different R¢0.05. (SAS software Version 9.1, SAS

177  institute Inc., Cary, NCUSA).

178  Results and discussion
179  Moisturesand water activity

180  The hot'water-treatment aloaé different temperaturesid not show sigificant effect P>0.05)

181  on the moisture content of the pecan kernels (TahleThe moisture content of raw pecan
182  kernels after*hot water pteeatment ranged from 6.09 to 6.97 % (Table. 1). However, the
183  difference was hot statistically significafi®>0.05) Roasting process showed significant effect
184  on the moisture content of the kernelsen compared to unroasted kernélswever the mean

185 moisture Values (2.08.94%) after roasting were not significantB>0.05) different among the
186  treatmeniS=Sinarly, the water activity of the raw pecan kernels (C1, 0.81) increasechatfter
187  water pretreatmentup t00.85 (with 90°C treatment) bueéducedo 0.35 (control RC1) and 0.44
188  (with 70, 80, and 90°C treatment) upon dry roasting (TableA study by Bewghat and Mann

189  (2010) showed that the rate of infiltration of water inteshell pecans depends on the
190 temperature of water to which theshell pecans are exposed. When the pecans were exposed to
191  hot water (66 to 93°C), the water activity of pecan kerimedreased with increasing temperature

192  of the wateras it infiltrated through the shdlBeuchat & Mann, 2010). The observed findings
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193  corroborate with theesults fromthe present studwhere higher water activity values were
194  observed fopecandot watertreated at higher temperature, irrespective of the exposure time

195 Moisture content and water activity are important parameters that affect thdifehafif

196  nuts. A good=quality pecan kernel of 44%% moisture is shown to have water actiwitythe

197 range of 0.69.70 (Santerre, 1994a). In this study, we observed slight increase in moisture
198 content of pecan Kernels after hot water treatment. Normally, conditioning increases the moisture
199  of pecan nutmeats from 4 to 8% which makes it more flexible and reduces kernel breailkage

200 cracking the nu{Santerre, 1994bAfter that the pecan kernelsill be dried to 34% moisture

201  content toreduce nutd growth, rancidity and maintain quality that is desired by consumers
202 (Santerre; 1994bRecans havapproximately 65/5% of lipid content (Santerre, 1994b) thus the

203  hot water treatment could have an impact on its lipid stability. However, the preseaicte

204  work did net.fecus on the shdife and oil quality of pecan kernels. Thus, effect of hot wate

205 treatment/on the lipid stability of pecan kernels can be investigated in futurecheseaks.

206 Moisture content of raw pecans observed in our study was highethtktarh raw pecans

207 (3.5-3.76%) reported by ResurrecciandHeaton (1987). Varietal difference, time of harvest of
208 pecans and type of pesarvest drying process can result in such discrepancies. A study by
209 BeuchatandMann (201b) showed that moisture content and water activity of pecans after hot
210 air roasting wa dependent on its initial moisture, &alues and roasting conditions. When
211  pecans containing 28.1% moisture (0.50.61 g,) were hot air roasted at 120°C for 10 min,
212 values decreased te226 moisture (0.20.25 g,) whereas, pecans at 1€L5.2% moisturd0.94-

213 0.96 @) reached to 2:3% moisture (0.4.45 g§,) (Beuchat & Mann, 2011). Our results were
214  similar to the observed findings indicating minimal effect of hot water conditiatitige tested

215  conditions on the moisture content and water activity of pecan kernels.
216  Texture

217  Hardness issameasured by the peak f¢lderequired during the compression of any material and
218 it has beemuused as an indicator of textural quality during roasting of various low viaigy a

219 foods like sesame seedKahyaoglu & Kaya, 2006), peanuts and pistacfiibkzadeh &

220 Sedaghat, 2008; Raei al.,2009. In our study, raw pecans (C1) showed highest hardness value
221  (45.7£13.60 N) followed byhe pecans that were hot water treated at 90 (43.054#9)4380
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222 (40.86%6.21 N and 70°C(40.75+9.83 N, respectively (Tablel). However, the difference was

223 not significant (P>0.05) indicating minimal effect of hot water treatment on textural property of
224  pecan kernelsUpon roastingthe hardnessralue of raw pecans (RC1) significantly?€0.05)

225 decreased to 35.66+7.16 NWhile the hot water préreated pecans tend to exhibit lower

226 hardness values after roasting; the difference was not significant. Overall, after roasting the
227  hardness value of pecans (control or hot watetreated) were siitar (P>0.05) (Fig. 13b)).

228 A study by Moghaddanet al. (2016) indicated that higher roasting temperature will
229 result in decreased hardness value. At roasting temperature of 90°C the hardness value
230 pistachio kernelvas 82.76 N, however, when the roasting temperature was increased to 150°C
231 the hardness value decreased to 37.59 N. This is similar to the hardness valuervesl dose

232 our pecanskernels while roasting at temperaturé6Roasting conditions are showmaffect

233  the texturalpreperty of nuts as it decreases its moisture cqBye et al, 2009) resulting in

234  fragile and crumbly texture (Vincent, 2004). In our study, hot water treatment did vt ha
235 pronounced effect on the hardness of pecans; however, after roasting, pecangarpatist

236  water treated at 90°C, tentatively required less fayaget deformed which can be g to its

237  brittle nature.due to removal of moisture (Taldlp

238  Colour

239  The effect of hot water treatment and roasting on colour of pecans is presented irl.TAble

240 the pecans were treated with hot water, L* values teetat decreased from 47.09+0.28

241 (control, C1) to 45.7417.05 but with no significantPc0.05) difference. Lower L* indicates

242  darker colour. This shows that there was minimum effect of hot water treatment on the colour of
243  pecan kernels. However, when thecge kernels were roasted, the L* values of pecans pre
244  treated with=hot water at 70, 80 and 90°C further decreased to 44.76+0.07, 44.69+1.08 and
245  41.87+0.69, respectively, which was significantB<(Q.05) lower than that of control (RC1)

246  (47.18%0.30). Thisndicated that hot water pteeated pecans became darker on roasting. The L*
247  value was also seen to be inversely related to the hot water treatment temperature when the nuts
248  were roasted. Among all the samples, roasted control pecans (RC1) was the (lghtes

249  47.18+0.30) while roasted pecan that wastpeated with hot water at 90° (RT3) was the darkest

250 (L*=41.87+0.69) (Fig. $(c)).
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The lowering of L* value of pecans after roasting is because of the browning and
caramelisation reactions which arespensible for brown colour formation. Browning reaction
i.e., @ norenzymatic reaction occurs when a reducing sugar and protein are heated together
(McDanielet al, . 2012). A study on roasting of hazel nuts showed thatenagmatic browning
played an important role in the development of colour and flavour of the roastésiaklsret
al., 2001) Alsos the darker brown colour of hot water {reated pecans can be attributed to its
higher water-activity values than that of roasted control (Bdal). High water activity in food
means thatthere is increased mobility of reactasta resultthe reaction rate of neenzymatic
browning reaction increas¢dedegaard and Skibsted, 201Bhe results were also supported by
the total celour,differencealues (AE). It indicates that pecans subjected to hot water treatment
showed noticeable difference in the colour in comparison to control (C1). As thespeere
roasted, there was appreciable to large colour change (Chen & Mujundar, 2008) in pecans that

were hot water prereated.

A colour wheel was used to measure the hue angles of pecans in which 0° means +a*
(red) and'90° means +b* (yellow). The hot water treatment tentatively iecrélas hue angles
of pecans,from, 63.16° (C1) to 63:84.26° whileroasting tentatively decreased the value to
62.25 (RC1) for control and to 59-82.19° for hot water prereated pecans; however, the
change'was™ot significant (P>0.05). This indicates minimal effect of hot wedément and/or
roasting on the hue vawf pecans. The hue value indicated that colour of the pecan kernels was
towards the yellowish shade. Furthermore, chroma values ranged from3R3689 with an
increase in temperature of hot water treatment the chroma values (saturation) of the pecan
nutmeat were. found to increase but it decreased on roasting. Chroma valuat stet® in the
centre of the.colour wheel and is a distance from the lightness axis. Observed chroma value in
the studyrindicates that the pecans had darker yellow shader Gbtbe food is linked with its
quality attributes like freshness, sensory, nutritional and defects (visual andisoal).
Unwanted changes in colour can lead to decreased consumer’s acceptance and its north in t
market ithus' is one of the importantpaprance attributes (Xiaet al, 2017). A study on
traditionally harvested pecans found the colour values of the nut to be3BL&B(L*), 10.06
10.77 (a*), 13.6415.92 (b*) and a hue angle of 51-63.72° (Resurreccion & Heaton, 1987)
These values were similar but slightly lower than values observed in our stucly eén be

attributed to varietal difference of pecans and-pasvest processing of nuts. Thus, colour of the
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shelled pecan (dark yellow) was maintained even after hetrwaatment and roasting process.
However, hot water treatment made the kernels look darker on roasting asoseémefr lower

L* values as compared to roasted control pecan (RC1).
Consumer-liking

The effect of hot water pregeatment on the liking sces for various sensory attributes of roasted
pecansris*presented in Tab® Among the tested sensory attributes, hot wateitrpegment
showed arsignificant effect on the liking of colour and aroma of the roasted pecamsedine
liking scores for colour of the roasted pecans significanfx(.05) increased from 5.2 (roasted
control, RC1)+e 6.79 (90°C treatment, RT3) whereas mean values for aromaaddreak 05)

from 5.79"(roasted control, RC1) to 6.42 (90°C treatment, RT3). The liking score was found to
increase with increasing temperature of hot wateitn@ament but was not significant. As seen
from L* value in Fig. B (c), roasted pecans became darker as the hot water temperature was
increased.,This indicated that consumers liked the daeur the pecans gained due to hot

water treatment.

Consumers slightiynoderately liked the texture of roasted pecans as the liking scores for
texture rangedsfrom 6.48.64. However, the were nosignificant difference between the
control (R€L)=and howvater pretreated pecans (RT1, RT2 and RT3). This result was analogous
to our findings in Tablel which showed that the hardness values of roasted pecans (control,
RC1 or hot 'water praeated) were not significantly different when measured by the texture
analyser. As for the flavour, liking scores for the roasted pecans (control, RC1 avatdropre
treated) ranged from 6.16.42 with no significant difference among the mean values. This
demonstrated._that hot water greatment had no significant effect on the texture and flavour
liking of=roasted pecans whereas; the treatment significantly enhanced its colour and aroma
liking. A study. by Beuchat and Heaton (1975) showed a slow increase in internal nut
temperaturevhenin-shell pecans wersubmerged irhot water The poor heat conductivity of
the poraus packing tissue alongside the high amount of fat content in the nutmeatevasl veli
slow down the heat transfer within pecan shells (Beuchat & Heaton, I9). minimum heat
penetration from thehell to pecan kernel could be one of the reasons for minimal effect of hot
water treatment on the kernel propertiet water prereatment did not show a significant

(P>0.05) effect on the overall liking of roasted pecans. The overall liking scoresdr&oge
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6.296.46 before any safety claim was shown. In the later part of the study, consumers were
informed that pecans were hot water-peated that made the pecans safer to consume. After the
safety claim was displayed, the overall liking of the pecdightly increased from 6.42 to 6.53,

6.29 to 6.43 and 6.46 to 6.52 for 70, 80 and 90°C hot watetrgated pecans, respectively
while there.was a slight drop in the overall liking from 6.31 to 6.21 for the control (pECans.
Studies have shown thaverall liking increased for products after the health benefit statement or
safety disclaimer was shown. For example, a consumer liking and purchase intent study on
sponge cakes“showed that overall liking of the product increased after the hewdfit be
statement was displayed and it was one of the important attributes that influenced purchase intent
(Poonnakasemat al, 2016). Likewise, another study on pomegranate juice and green tea blends
found that*claim about health benefits had a positive impact on overall likirtge gbroduct

(Higa et al., 2017) These findings were parallel with our result which showed a positivet effe

of safety claim on the overall liking of hot water preated pecans.
Purchase intent

Purchase ‘intent has been reported to be positively influenced by additional producatioform

and health,benefit statemefhtee et al, 2015; Potiet al, 2015;Sukkwaiet al, 2017) In this

study, thessafety claim showed an increase in overall liking of hot watdrepted pecans;
however, a drop in purchase intent was observed after the claim. The highest purchgse inten
before the.claim, was observed foe ttoasted pecans that were hot watertggated at 90°C

which could=likely bedue toconsumers’ liking for its appearance/colour, aroma and overall
liking (Table.2). Still, there was aignificantdecreasen purchase intent from 39.29 to 33.04%
afterthe claim was shown. On the other hand, consumers intended to purchase the control pecans
more, after the claim was displayed. The purchase intent for the control pecans (RC1)
significantlyincreased from 37.5% to 43.75%, despite the lower overall likinges after the

claim. This_showed that claim about hot water treatment for safety of pecans may have a
negative impact on its purchase intent even though the consumers liked the treatex] pe

study on impact of claims on consumer perception aboudbiptie enriched breads found that

even though there was no change in overall liking of the product when the claim wasegresen
there was decrease in the purchase intent by one of the clusters of people who were not receptive
towards the claims. Consumdasind them hard to understand and were sceptical on the truth of
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the claims(Colemanet al, 2014). This could be one of the probable reasons for the decrease in
purchase intent in our study. Lack of information on the process and technology used to make
the product has also been reported to be one of the probable causes for the decreased purchas
intent. A study by Leet al. (2015) showed that consumers were cynical about thehssmal
technology.used until they had detailed information about it. Akérg informed, participants’
perceptionstowards the technology changed which resulted in an increased purchaeé timent
treated ‘producieeet al, 2015).

Additionally, there is also an increased consumer demand for minimally processed foods
clean labelfeods and the trend of healthy eating has gained attention in consumers. Pdagn nuts
categorized as unprocessed or minimally processed (@atiet al, 2015). Although hot water
treatment,step.is one of the conventional pecan processing steps, the hot water treatment step
used in this.study could have been regarded as an added heat treatment step by consumers which

may be the reason for decreased pwehatent of the hot water treated pecans.
Conclusion

This study.demonstrated the effect of hot water treatment-sieti pecans on the physico
chemical properties and consumer acceptability of roasted pecan késndky. the tested
conditionsylere was no drastic effect of hot water treatment othell pecans on moisture
content, water activity and texture of pecan kernels. From the instrumental analysis, it was
observed that roasting the hot water-ppeated pecans made the kernels appear dakkethe
temperature of hot water pteeatment increased the roasted kernels became darker. This
attribute was liked by consumers as they gave higher liking scores for the colour ando&rom
roasted_pecans pteeated with hot water. Consumers did notfemy significant effect of hot
water pretreatment on the texture, flavour and overall liking of the roasted pecans. However, the
overall liking and purchase intent were affected by the safety claim. The overall liking increased
after the safety claim wafisplayed but a negative effect was seen on the purchase intent of the
pecansgThus, conditioning theshell pecans with hot water was found to show a positive effect
on pecan kernels’ quality and acceptability. Educating consumers about the horeedheent

and its effect on safety of pecans would certainly increase purchase intent and needs further

studies to confirm such hypothesis.
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Legends to-Figures

Figure 1S. The effect of roasting on a) water activity b) Hardness (N) and c)(C9lof hot
waterpre-treated pecan kernels. The sample labels are as follows-R@$ted raw pecans,
RT1- roasted pecans pteeated with hot water at 70°C, RTidasted pecans pteeated with hot

water at 80°C and RT3reasted pecans pteeated with hot water at 90°
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Table. 1. Physicochemical properties of raw, hot water treated and subsequently roasted (160°C for 10 min) pecans

Parameters Control Hot water treated pecans
Before Roasting After Roasting

C1 RC1 T1 T2 T3 RT1 RT2 RT3
Moisture “6.45+0.65  2.06x0.224  6.48+0.22  6.09+0.46 6.97+0.83  2.94+0.32 2.84+0.09 2.39+0.
(%)
aw 0.81+0.06  0.35+0.0f  0.82+0.0?  0.83+0.06° 0.85x0.02  0.44+0.02 0.44+0.00  0.44+0.0%
HardnesS ~45.7+13.60  35.66+7.186 40.75:9.83° 40.86+6.21° 43.05+9.42° 40.15+13.08° 38.8615.68" 36.14+7.82
(N)
Colour
L* 47.09+0.28 47.18+0.30 45.74+0.28° 45.81+0.36" 47.05+0.48 44.76x0.07  44.69+1.08  41.87+0.69
a* 13.06+0.38° 11.03+0.22 13.13+0.13 13.30+0.98 13.75+0.32 13.87+0.09  12.16+1.26° 13.01+0.3%"
b* 25.83+0.93° 20.97+0.18 27.03+0.72 27.56+0.68 27.43+1.72 26.29+0.20° 23.99+2.53° 22.61+2.9%°
Chroma___ 28.95+0.66™ 23.69+0.26 30.5+0.59"° 30.60+1.02° 30.69+1.39 29.72+0.22°° 26.93+2.28* 26.12+2.4¢"
Hue (°) 63.1621.5% 62.25+0.26 64.08+0.82 64.26+1.1% 63.34+1.97 62.19+0.03  63.01+3.42  59.88+3.3%
AE 0° 0o° 2.29+0.94° 252+1.26° 2.04+0.7%° 6.50+0.0% 4.49+1.58°  6.31+0.92

Meanz standard deviation values in the same row with different letters are significantly diffex&nd%).
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C1 and RCL1 represents raw pecans and roasted raw pecans, respectively.
T1, T2 and T3 represents in-shell pecans treated with hot water at 70, 80 and 90°C, respectively and RT1, RT2 and RT3 are the

subsequently roasted kernels from in-shell pecans treated at T1, T2 and T3, respectively.

AE for T1,, T2 and T3 was calculated using C1 as reference and AE for RT1, RT2 and RT3 was calculated using RC1 as reference.
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Table. 2. Consumer acceptability sc8rasd purchase intent before and after the safety claim of roasted (160°C for 10 min) pecans

pre-treated with hot water

Hot water Appearance/ Aroma Texture Flavour OLb OLa Plb (%)"  Pla (%)"
pre- Colour

treatment

Control (RG1) 5.2+1.73 5.79+1.77 6.63+1.52 6.29+1.8 6.31x1.78  6.21+1.8 37.50 43.75°
70°C 6.46+1.45 6.32+1.47 6.64+1.57 6.42+1.7 6.42+1.58 6.53x1.5 33.04° 30.36%
80°C 6.70+1.56 6.37+1.5% 6.49+1.6% 6.17+1.8 6.29+1.7%f 6.43x1.7 35.71° 35.71°
90°C 6.79+1.39 6.42+1.66 6.58+1.69 6.21+1.7 6.46+1.62 6.52+x1.6 39.29° 33.04°

B Mean andsstandard deviation from 112 consumer responses based on 9-point hedonic scale. Mean values in the same column by

different letters are significantly differer?€0.05).

Control (R€%) is the raw pecans that was subsequently roasted at 160°C for 10 min.

OLb and Ola'refer to Overall liking before and after the safety claim, respectively.

Plb and Plarefer to Purchase intent before and after the safety claim, respectively.

pPurchase. intent (%) in the same column by same letters are not significantly difei@06(based on Cochran’s Q test

p Statistically,significant values in bold print (P<0.05) based on McNemar Exact Probability
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